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Amendments to the Drawings 

Please enter the enclosed amended figure 3, which, in 
accordance with 37 CFR 1.121(d), is attached hereto, and is 
labeled "Replacement Sheet" in the top margin. 

Attachment : Replacement Sheets 

Annotated Sheets Showing Changes 



9 



USSN - 10/527,191 

REMARKS 

1. Specification; Sequence Listing; Drawings (OA pp. 9-10) 

1.1. The Examiner mistakenly states (p. 10) there is no 
information with respect to SEQ ID NO: of the xx nucleotide ff 
sequence presented in Figs. 1-3, 9, and 10. Fig. 10 does not 
include any sequences, and those of Figs. 1-3 and 9 are amino 
acid sequences, with SEQ ID Nos : provided by the Brief 
Description of the Drawings on page 8, as amended by the February 
20, 2 007 amendment. 

1.2. We filed a sequence listing on October 13, 2005, with 
12 7 sequences . 

Our amendment to the specification filed February 20, 2007 
refers to sequences numbered 12 8-147. Hence, the sequence 
listing needs to be updated. 

1.2.1. Applicants hereby submit the following: 

[XX] a paper copy of a "Sequence Listing", complying with 
§1. 821(c), to be incorporated into the specification 
as directed above; 

[ ] an amendment to the paper copy of the "Sequence 
Listing" submitted on , the amendment being in the 
form of substitute sheets; 

[XX] the Sequence Listing in computer readable form, 
complying with §1.821 (e) and §1.824, including, if an 
amendment to the paper copy is submitted, all 
previously submitted data with the amendment 
incorporated therein ; 

[ ] a substitute computer readable form to replace one 
found to be damaged or unreadable . 

[ ] The computer readable form in this application no. 
09/... is identical with that filed on .... [date 
sequence was filed] in application no. 09/ , filed 
[filing date]. In accordance with 37 C.F.R. 

§1. 821(e), please use the [first-filed, last-filed or 
only, whichever is applicable] computer readable form 
filed in that application as the computer readable 
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form for the instant application. It is understood 
that the Patent and Trademark Office will make the 
necessary change in application number and filing date 
for the instant application. A paper copy of the 
Sequence Listing is [included in the originally- filed 
specification of the instant application, included in 
a separately filed preliminary amendment for 
incorporation into the specification, whichever is 
applicable] . 

1.2.2. The undersigned attorney or agent hereby states as 
follows : 

(a) this submission does not include new matter 
[§1.821 (g) ] ; 

(b) the contents of the paper copy (as amended, if 
applicable) and the computer readable form of the 
Sequence Listing, are the same [§1.821 (f) and 
§1 . 825 (b) ] ; 

(c) if the paper copy has been amended, the amendment is 
supported by the specification and does not include 
new matter [§1.825 (a)]; and 

(d) if the computer readable form submitted herewith is a 
substitute for a form found upon receipt by the PTO to 
be damaged or unreadable, that the substitute data is 
identical to that originally filed [§1.825 (d) ] . 

1.2.3. Under U.S. rules, each sequence must be classified 
in <213> as an "Artificial Sequence", a sequence of "Unknown" 
origin, or a sequence originating in a particular organism, 
identified by its scientific name. 

Neither the rules nor the MPEP clarify the nature of the 
relationship which must exist between a listed sequence and an 
organism for that organism to be identified as the origin of the 
sequence under <213>. 

Hence, counsel may choose to identify a listed sequence as 
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associated with a particular organism even though that sequence 
does not occur in nature by itself in that organism (it may be, 
e.g., an epitopic fragment of a naturally occurring protein, or 
a cDNA of a naturally occurring mRNA, or even a substitution 
mutant of a naturally occurring sequence) . Hence, the 

identification of an organism in <213> should not be construed 
as an admission that the sequence per se occurs in nature in said 
organism. 

Similarly, designation of a sequence as "artificial" should 
not be construed as a representation that the sequence has no 
association with any organism. For example, a primer or probe 
may be designated as "artificial" even though it is necessarily 
complementary to some target sequence, which may occur in nature. 
Or an "artificial" sequence may be a substitution mutant of a 
natural sequence, or a chimera of two or more natural sequences, 
or a cDNA (i.e., intron-free sequence) corresponding to an 
intron- containing gene, or otherwise a fragment of a natural 
sequence . 

The Examiner should be able to judge the relationship of the 
enumerated sequences to natural sequences by giving full 
consideration to the specification, the art cited therein, any 
further art cited in an IDS, and the results of his or her 
sequence search against a database containing known natural 
sequences . 

1.3. The Examiner objects to the text "below" each of Figs. 
1-3 in the drawings filed March 10, 2005. The replacement Figs. 
1-2 filed February 20, 2007 have been overlooked by the Examiner. 
A replacement Fig. 3 is enclosed. 

2. Overview of Claims 

Claim 1 is directed to a fusion of a lectin-complement 
pathway activating protein (other than a collectin) , such as a 
ficolin, with a collectin. More particularly, claim 1 reads: 
A fusion protein comprising 

i) A first polypeptide sequence which is 
at least 70% identical to a 
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lectin- complement pathway activating protein 
or to a fragment, comprising at least thirty 
consecutive amino acids, of a lectin- 
complement pathway activating protein, 
wherein said first polypeptide sequence is 
capable of activating the lectin- complement 
pathway; and 

ii) A second polypeptide sequence which is 
at least 70% identical to a collectin or to 
a fragment, comprising at least thirty 
consecutive amino acids, of a collectin, 
wherein said second polypeptide sequence is 
capable of associating with one or more 
carbohydrates ; 

wherein said complement activating protein 
is not a collectin. 

Claim 1 was examined with reference to the following 
elections : 

first polypeptide: AAs 1-77 of human L-ficolin (SID 

125) 

Second polypeptide: AAs 8 0-228 of human MBL (SID 126) 



We also elected the fusion of Fig. 3 (SID 127) . (The election 
mistakenly said that the Fig. 3 sequence on p. 16 was SEQ ID 
NO: 12 9, but the correct information is on p. 2.) 



3 . Enablement 

The Examiner concedes enablement for the elected fusion 
protein, i.e., residues 1-77 of SEQ ID NO: 125 joined to residues 
88-228 [sic, 80-228, cp . OA page 2 and Fig. 3] of SEQ ID NO:126, 
but not for our generic fusion protein. 

The Examiner concedes that we have constructed and tested 
several fusion proteins, but these are pejoratively dismissed as 
"small" in number, and it is said that we have provided "very 
little information about them" . 

We are at a loss as to what additional information the 
Examiner expects. The complete amino acid sequences of the 
fusions appears in SEQ ID NOs : 118-124 as taught by pp. 100-102, 
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the ficolin parts are underlined and the MBL parts are 
italicized, and we briefly comment about the significant sequence 
elements, e.g. , "collagen" , "hinge" , "ficolin domain" , and 
"carbohyd. bind, dom." in SEQ ID NO: 118. 

Table 4 compares the MBL binding activity of three of the 
fusions (FCN2MBLrl, r4 and r5) with that of MBL in two different 
cells (HEK293 and Per.C6) . Table 5 shows the C4 activity of the 
same three fusions. 

The tested fusion proteins of SEQ ID NOs: 118-122 comprise 
the cysteine-rich domain of L- ficolin and the CRD domain of MBL. 
SEQ ID NOS: 123 and 124 comprise the cysteine-rich domain of MBL 
and the CRD domain of MBL. 

Figure 9 shows the alignment of SEQ ID NOS: 118-122. These 
all contain an N- terminus from ficolin and a C- terminus from MBL. 
SEQ ID NOS: 123 and 124 contain an N-terminus and a C-terminus 
from MBL , and a middle region from ficolin. 

The Examiner's attention is respectfully directed to claims 
11 and 21 (improperly withdrawn, see section 5.4) and new claims 
65-69, which limit the scope of claim 1 yet read on the tested 
fusions. New claim 65 combines 11 and 21. New claim 66 is like 
1, but reciting 95% identity, basis at page 18, line 37 and page 
81, line 50. 

Claim 67 is limited to fusion proteins comprising at least 
aa 1 to 54 of L-ficolin of Figure 1 or a sequence at least 95% 
identical thereto, and at least aa 100-200 of MBL of Figure 2 or 
a sequence at least 95% identical thereto (basis p. 19, 1. 4-5 
and p. 82, 1. 16) . Claim 68 drops the 95% identity language of 
67 . 

Claim 69 is like 1 but limited to a fusion of fragments. 

4 . Obviousness 

The only prior art rejection is of claims 1, 3, 15, 26, 58, 
62 and 64 as obvious over Thiel et al . (WO 02/06460) in light of 
Matsushita et al . (2002). 

Thiel WO 02/06460 is said to teach (1) a sequence identical 
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to human MBL, i.e., SEQ ID NO : 1 2 6 , and (2) that the human MBL can 

be fused to another protein to form a fusion protein (citing page 

27, lines 25-32) [sic, should be 26-34] : 

The polypeptide of the invention can be 
expressed fused to another polypeptide, for 
example, a marker polypeptide or fusion 
partner. For example, the polypeptide can 
be fused to a hexa-hist idine tag to 
facilitate purification of bacterially 
expressed protein or a hemagglutinin tag to 
facilitate purification of protein expressed 
in eukaryotic cells. The MASP-2 polypeptide 
of the invention, or a portion thereof , can 
also be altered so that it has a longer 
circulating half-life by fusion to an 
immunoglobulin Fc domain (Capon et al . , 
Nature 337:525-531, 1989). Similarly, a 
dimeric form of the MASP-2 polypeptide can 
be produced, which has increased stability 
in vivo, [emphasis added] 

Matsushita is cited as showing that MBL and ficolin have 
structural and functional similarities. 

4.1. The rejection cites Thiel, et al . , WO 02/06460. We 
believe this is erroneous, or at least incomplete, as WO 02/06460 
does not describe the sequence of MBL. It does describe MASP-2. 
While MASP-2 and MBL associate to from an active serine protease, 
they are different proteins, with unrelated sequences. 

It is possible that the Examiner intended to cite Thiel, WO 
00/70043, which does disclose the full length sequence of MBL, 
including the 2 0 a. a. N- terminal signal peptide, and which is 
identified as "Result 1" in the sequence search which the PTO 
apparently ran on December 18, 2006 (see attachment to the office 
action). While Applicants's elected second polypeptide (amino 
acids 80-228 of SEQ ID NO: 126, which is mature human MBL) is 
identical to AAs 100-248 of the MBL precursor set forth in Thiel, 
WO 00/70043, Thiel does not isolate 149 a. a. fragment or pay any 
special attention to the region from which it is derived. 

Since it is cited in the PTO sequence search, the Examiner 
should have made it of record by listing it in a PTO-892. 

4.2. Like Thiel WO 00/06460, Thiel WO 00/70043 does not 
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disclose any fusion proteins comprising either MBL or ficolin, 
let alone any fusions of fragments of MBL and/or ficolin. 

4.3. The Examiner argues that it is prima facie obvious to 
combine ficolin and MBL (both known in the art) for the 
advantages of a fusion protein which can act as an opsonin. 

The Examiner cites In re Kerkhoven , which held it prima 
facie obvious to combine, in a single composition, two 
ingredients useful for the same purpose, the composition still 
being used for that purpose. 

However, in Kerkhoven , the ingredients still retained their 
chemical identity. The instant claim is not to a composition 
comprising MBL and ficolin as separate molecules, but rather to 
a fusion of MBL to ficolin. When two proteins are fused 
together, there is the risk that the fusion perturbs the 3D 
structure so that one or both of them suffers a diminution, or 
even a loss, of activity. Fusion is particularly likely to 
perturb the C~terminal of the first protein or the N-terminal of 
the second. 

According to our last amendment, our preferred fusion is 
Fig. 3 (SEQ ID NO: 127) and consists of AAs 1-77 of SEQ ID NO: 125 
(human ficolin) and AAs 80-228 of SEQ ID NO: 126 (human MBL) . And 
these are the elected "first" and "second" polypeptides, 
respectively . 

We first consider the risk of perturbation inherent in a 
simple fusion of complete mature human ficolin to complete mature 
human MBL. While the Examiner says that "Endo et al . disclose 
an amino acid sequence that is 100% identical to residues 1-77 
of SEQ ID NO: 125, see figure 3, on page 18 n , fig. 3 in fact Endo 
simply shows the full length 313 amino acid sequence of P35 
(human ficolin) , without paying special attention to residues 1- 
77. The 25 amino acid signal peptide is underlined, so the 
mature sequence is 288 amino acids. 

Inspection of Endo Fig. 3 reveals conservation of 11 of the 
16 final residues, among human and pig ficolins. (The last 
conserved residue is residue 311.) That would cause the person 
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of ordinary skill in the art to be concerned that fusion of the 
C-terminal of L-ficolin to another protein would perturb this 
conserved region and interfere with activity. A larger variety 
of homologous sequence is analyzed in Ex. A to the February 2 0 , 
2007 response, and it can be seen that there is high conservation 
at the C-terminal . 

If we redirect our attention to the residues 1-77 of SEQ ID 
NO:125 (applicant's elected "first polypeptide")/ those should 
be residues 26-102 of P35 in Endo Fig. 3, and end with CLTG, of 
which all but the L is conserved (and the L is replaced with A, 
a semi -conservative substitution since A is somewhat 
hydrophobic) . Again, were it not for applicant's success, fusion 
of the C-terminal end of the 1-77 fragment to another protein 
would be cause for worry. 

Furthermore, upon selection and fusion of fragments, such 
as the disclosed 77 aa fragment of L-ficolin and the 149 aa 
fragment of MBL then the risk of loss of activity is even 
greater . 

4.4. None of the references describe fusion proteins 
consisting of fragments of MBL and L-ficolin, nor suggest 
fragments of MBL or L-ficolin useful for such fusion proteins. 
Again, please note that the 41 aa fragment disclosed as SEQ ID 
1 in WO02/06460 is a fragment of MASP-2 and not of MBL. Also it 
is not disclosed or even hinted at that fusion proteins between 
ficolin and MBL may have an oligomeric structure more simple than 
that of the MBL protein or that fusion proteins of ficolin and 
MBL could be capable of activating the complement cascade. As 
depicted in figure 10 and discussed in the application as filed 
on p. 107, 1. 5-9, in contrast to MBL, which occurs in a wide 
range of oligomeric forms, then the most prominent form of 
fusions proteins between L-ficolin and MBL is approximately 250 
kDa. Thus, the fusion proteins maintain the ability of MBL to 
bind and activate MASP-2, but they have the advantage of a 
simpler oligomeric structure. Based on the mere disclosure of 
full length MBL and L-ficolin this was certainly not obvious to 
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a skilled person. 

4.5. With regard to both enablement and obviousness, the 
Examiner's attention is further directed to claims 11 and 21 
(which, as explained in section 5.4, read on the elected first 
and second polypeptides and hence should have been examined) as 
well as new claims 65-69. These claims encompass all the tested 
fusion proteins. It was non-obvious to the skilled person that 
by fusing fragments of L-ficolin comprising the Cysteine rich 
region with fragments of MBL comprising the CRD domain of MBL a 
fusion protein capable of binding and activating MASP-2 could be 
obtained. Said fusion protein has the advantage of a simpler 
oligomeric structure . 

5. Unity Issues (OA pp. 2-8) 

5.1. The Examiner's first reason for imposing restriction 
was alleged a posteriori lack of unity in view of Matsushita et 
al . (2002) . Since the defense of the restriction in the present 
pp. 7-8 of the office action does not mention Matsushita, and 
Matsushita is not relied on as a reference in the prior art 
rejection at pp. 17-20, we assume that this basis for restriction 
is no longer asserted. 

5.2. The Examiner's second reason for restriction was that 
a variety of different polypeptides and polynucleotides was 
disclosed. Applicants were told that every different sequence 
would be deemed patentably distinct, absent evidence to the 
contrary, but that rejoinder of all or a subset was possible if 
a single and specific representative subsequence was identified. 

In response, Applicants pointed out that since these 
sequences were the subject of dependent claims, under PCT rules 
there was no problem of lack of unity if the generic claims 
avoided the prior art. See pp. 17-20 of the February 20, 2007 
Election . 

Thus, the fate of the restriction turns ultimately on the 
resolution of the prior art rejection. 

Applicants also submitted multiple sequence alignments of 
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disclosed u first polypeptides' 7 and "second polypeptides", and 

discussed commonalities. In response, the Examiner said 

This is not found persuasive because the 
independent claim 1 is drawn to a first 
polypeptide comprising a polypeptide which 
is 70% identical to a lectin complement 
activating pathway protein or any f ragment , 
comprising at least thirty consecutive amino 
acids and a second polypeptide comprising 
any fragment of at least thirty amino acids 
that is capable of associating with one or 
more carbohydrates. With all due respect to 
the applicants assertions, the scope of this 
claim includes hundreds of peptides that 
have no underlying technical feature besides 
the applicants statement that they associate 
with carbohydrates. There is no unity 
invention among these hundreds of fragments 
and contrary to applicants 7 allegations 
these proteins are well known in the art are 
disclosed in a multitude of publications, 
see for example rejections under 35 U.S.C. 
103 (a) below. 

Whether or not the individual proteins are well known in the 
art, the Examiner has not established that fusions comprising 
them are so known. 

The unifying technical features are not merely functional, 
there is a required structural relationship -- either 70% overall 
identity, or at least 3 0 consecutive amino acids in common. 

In any event, regardless of whether the Examiner considers 
the claims to include "hundreds" (or more) different peptides, 
under PCT practice, any of those peptides may be claimed in a 
dependent claim, provided the independent claim is allowable. 

5.3. On pages 3-8 of the office action, the PTO indicates 
that it rescinded its 1996 partial waiver of requirements for 
restriction in cases containing nucleotide sequences. The office 
action quoted the notice of rescission, but did not state its 
effective date. 

Counsel has determined that the notice was signed by the 
Commissioner on February 20, 2007, and published in the OG on 
February 27, By its terms, it was effective immediately. 
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Thus on February 20, 2007 , when Applicants filed their 
election with traverse, they were not and could not be aware of 
the rescission of the 1996 policy. The 2007 notice by its terms 
is applicable to pending applications which had not yet received 
a first office action on the merits (FOAM) . 

We acknowledge that because as of February 27, we had not 
yet received an FOAM, the 1996 policy does not apply to this 
case, but we have other bases for traversing the restriction. 

5.4. The rejection (page 2) indicates that the claims 
withdrawn from consideration are 5-7, 9, 11, 13, 17, 18, 20-25, 
27-29, 31-33, 37, 39-42, 52-57, 59-61 and 63. 

The elected group I was deemed to include claims 1, 3-7, 9, 
11, 13, 15, 17-18 and 20-30. Hence, in withdrawing claims 5-7, 
9, 11, 13, 17, 18, 20-25, and 27-29, the Examiner implies that 
these are drawn to unelected species. 1 In our opinion, that is 
not correct . 

The elected "first polypeptide" was AAs 1-77 of human L- 
ficolin. L-ficolin is SEQ ID NO: 125, and the fusion of Fig. 3 
comprises Aas 1-77 of SEQ ID NO: 125. 

Claims 5-7 are directed as follows: 

5 . (Withdrawn) The fusion protein according 
to claim 1, wherein the complement 
activating protein is a ficolin. 

6. (Withdrawn) The fusion protein according 
to claim 5, wherein the ficolin is selected 
from the group consisting of L-ficolin, 
H-ficolin and M-ficolin. 

7 . (Withdrawn) The fusion protein according 
to claim 5, wherein the ficolin is 
L-ficolin. 

This is clearly consistent with the election of amino acids 
1-77 of L-ficolin, as "the ficolin" must be read in context of 



1 We use the term "species" , but note that we have a 
dispute with the Examiner as to whether the restriction by SEQ 
ID NO: is properly an unconditional restriction or a species 
restriction. The term "species" here is just a shorthand for 
the elected first and second polypeptides. 
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base claim 1, which specifies that the first polypeptide may be 

xx 5l fragment of lect in-complement pathway activating protein" . 

Claims 5-7 limit the nature of that reference protein; they don't 

exclude fragments . 

Claims 9, 11 and 13 relate to whether the first polypeptide 

comprises a sequence at least 70% identical to the collagen- 1 ike 

domain (9) , the cysteine-rich region (11) , or both sequences 

(13) . Page 4, line 34 to page 5, line 5 states: 

Ficolins, like MBL, are lectins that contain 
a collagen-like domain. Unlike MBL, 

however, they have a fibrinogen- like domain, 
which is similar to fibrinogen |3- and y~ 
chains. Ficolins also forms oligomers of 
structural subunits, each of which is 
composed of three identical 35 kDa 
polypeptides. Each subunit is composed of 
an amino- terminal , cysteine-rich region; a 
collagen-like domain that consists of tandem 
repeats of Gly-Xaa-Yaa triplet sequences 
(where Xaa and Yaa represent any amino 
acid) ; a neck region; and a fibrinogen- like 
domain . 

Aas 1-77 of SEQ ID NO: 125 plainly includes the " amino - 
terminal, cysteine-rich region" . By way of example, there are 
cysteines at positions 7 and 27. 

The collagen-like domain is characterized by tandem repeats 
of the from Gly-Xaa-Xaa. Gly-Xaa-Xaa-Gly-Xaa-Xaa appears at Aas 
14-19. There is a longer stretch of tandem Gly-Xaa-Xaa repeats 
at Aas 29-70 (7 repeats) . 

We believe that it is fair to interpret claims 9, 11 and 13 
as reading on the elected first polypeptide (1-77 of SEQ ID 
NO: 12 5) . 

The elected "second polypeptide" was amino acids 80-228 of 
human MBL, SEQ ID NO: 12 6, consistent with Fig. 3. 

Claim 17 defines a Markush group in which one of the choices 
for the collectin is MBL, and claim 18 specifies that it is 
indeed MBL. These claims depend from base claim 1 and define the 
collectin used as the referent for claim 1. They thus read on 
fusion proteins comprising fragments of MBL. 
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Claims 20 and 21 require that the second polypeptide 
sequence comprise a sequence which is at least 70% identical to 
the CRD domain of a collectin (20) or, more particularly, MBL 
(21) . 

According to page 1, line 3 2 to page 2, line 1: 

Collectins all exhibit the following 
architecture: they have an N-terminal 
cysteine-rich region that appears to form 
inter-chain disulfide bonds, followed by a 
collagen-like region, an a-helical coiled- 
coil region and finally a C-type lectin 
domain which is the pattern-recognizing 
region and is referred to as the 
carbohydrate recognition domain (CRD) . 

SEQ ID NO: 126 (MBL) is 228 residues. Hence, the elected 
second polypeptide (80-228 of SID 126) is plainly the C-terminal 
of MBL and thus includes the CRD domain of MBL. 

Claim requires that the second polypeptide comprise the neck 
region, and 23, the collagen like domain, of MBL. Claim 24 
combines the limitations of 21 and 22, and claim 25, those of 21- 
23 . 

Inspecting SEQ ID 126, the Gly-Xaa-Xaa repeats are 
concentrated at Aas 22-80, so at present it does not appear that 
the 80-228 includes the collagen- like domain. 

The domain structure of mature MBL (Fig. 2, SEQ ID NO: 126) 
as described in Presanis, et al . , ''Biochemistry and genetics of 
mannan- binding lectins, Biochern. Soc'y Trans., 31:748-52 (2003) 
(copy enclosed) is as follows: 

Cysteine rich region: aa 1-21 

Collagen like domain: aa 22-80 

Neck region: aa 81-110 

CRD: Aa 111-228. 

Based on this domain structure, it appears that the elected 
second polypeptide (AAs 80-228 of mature human MBL) includes the 
neck region and CRD of MBL, but not the cysteine rich-region or 
collagen- like domain . 
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In conclusion, it appears that at least claims 9, 11, 13, 
17, 18, 20, 21, 22, and 24, should have been examined, as they 
read upon the elected first and second polypeptides. 



Respectfully submitted, 



BROWDY AND NET MARK, P . L . L . C . 
Attorneys for Applicant 
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